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I - VlMb^###:o^|6]H|6lltT, II - VIMit&M¥-&fc<7)®.frj>mmM K 

±IBOk^^, #7t<7)Simtt^e>II-VlMb^W^#kAxBYC Z kO@v##: 

(3) II-VI^fc^^SttfcAxByCz k «b * & @ 0 
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K:inEML^o i<ofc#^?L¥»±*5i-€-io%"e*o7to i^u^ 

h £ffiv>T, fc*l!itBOfc# KSeebeck£MjgmtJ ^iilj^^tf o t £ h , IE 
Oififtg (8ft) JCStLTHOjem* (-0.41 mV) riUfcti, plfsf^S 
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±mn&mm^Uy VZWMt LT, *&St&OZnSeS& (^ B H H M^fi(100)) 
^lio«#-h*fflv>Tlni»3R»jait*^fo/io *KiBlftt±150 , CfcL3to 
fcJ¥S1.0/imORtt, pMfcgfc^L** V 7112 x 1021 cm-3 , tt&S&b 
me x 10-4 ncm fc^#£ftH£*^*^-&Cfcj&*fctf*ofco $gifcW*IgC 

Tsmm&z*<?iztz*>, zvnmmmmm&zmLx^tzo ttz, icp^ 
mizxQm<oiBM*vmLizbzz>, c uo . 24^0. 242S0. 512 ist?nc# 

III - £ ^t»^o 7t 0 
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&te&#-r* «ffi&JKfctti-**uiRfi*<, au, in, pt 
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mi (mi 7), fcicf ^2(ii8)^u:M-e ( 3**6m ^hhik 

LT-frJfcfcfr-ofco fcJBLfc Se, Ag, C o,N i OMJS«99.99% -C** 0 Hife 

fcfci^-WOftft-Cliti*^* (pyriteFeS 2 , bornite Cu 5 FeS 4 & 

$ tit V i t o o 

IH 8 (4, HdfcM l - 8 i3«fc 0*33601 10-15 *>«jft*H*!IS:/n y h 

Ltzi><DX&%> 0 m*, £M ( ) t?fflofcil«li ( ft^AxByCzT?, A* 

Cu, B£Fe, C4rSfcLfcB#«0, ^(?)Ii##<0M«-e*^ 0 

[0 0 3 1] 
[##0!I1] 

Cu,Fe,S fcmoUfcT 0.40:0.15:0.45 £: & & <fc tii^L, HJ60U 1 t 
D»*f* fr -ofztZZMMmU it t>-ffrX$>t), bornite Cu 5 FeS 6 tf&mK&t 
[##0!I2~3] 

^3 (mi 9)tc^L£M;-c\ HJ60JI1 t|amnc^jft«rfirofco 
^L/ct>r^^3 (01 8)fc^-Tfci3 9:fc£v»H*jFLfco Wm^-otzh 
Z%Mmmm*>-ffrX°$>y), ##0!l2-C(iFeS2, ##0II3-C(4CuFe2S3 

[0 0 3 2] 

Mfetil 1 6 ] 

fc&#uGaAsafe«±fcMBE (»xf^y-) ScTjSMLfcN K-T'p -ZnSe 

(*iryrawe2xioi7 or3) ±k, xmm i t n«cM i^twti# j: l 
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ia 3 itmrnm 1 6 oR^mfeo^£^-ria-e&&o z.<vmmM*m^xm 

£ & £, #ff» 4 (#^¥6-333958) IWIItC, h7>X5r>3>5^ 
tf;v (TLM) fcra«fc^#JftLfe#«-4:lRfl-i:Ur, ± 

SBH&ICJlI5N K- -7° p -ZnSe±^fM U £ <bCCl O^"* - > J:K|StfPfc-CAl 

d^^-^^fflV^T^feb^tfL^WffitTtfcCl^, 5x10-3 Hcm2 fc&SF=3HB 

ft'&^&fls MxJ^ZnSSe, ZnMgSe, ZnMgSSe^£ffiv>T & ra&03&*7&**& 0 
[0 0 3 4] 

itO?^ KfcfERLfco SSl^2 ncmOnMZnSeig4i!i B B H *« 
00)) ±fc, JiffihPWKMBE (5^H§Uttf**v-) K-^p -ZnSe 

■Y'J T»flP2xl0l7 cm-3) £j£RL;fco $ e»i:i©±i:|lii« 1 £ RWfcK'frJftL 
tettfl-SrWH-fc LT* J:*lnm^ff30.5,umO&**fTV\ £ K-lO-hKI^ 
EMKT?A1 (0.1/* ml?) fcaMHftKLfco £ fr£*feA£1-& 0 fc*3, -<7)Aim* 
OPIt, HO J: -5 £«1EAj&> <b OffifJtiS X -e2mmO{ifiO n -ZnSe£*i±K * H3£A1 
0^3j|JR=Sr^>5#lt^o dtL^mSB^-f^o S^rfc 350*0 -2#Of!fc 

«ffiA*iBE, LT*0«ift-«EiRFf£**l&Ljfco IH 6 tc^-T 

CIO tSv^JSLjK75«£EePiDt?tt t p -ZnSe/n-ZnSeO#®;0*&e-*$fcR 
i3 i >?-465nmO^^|im$ tL7to 
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[0 0 3 5] 

<(Cu 0 .245Feo.245So.5l)o.9-(ZnSe) 0 .i @i£#<9#$ h ^<7)#1£ > 

1 t IWK #Jft L tzCu-Fe-Sit^ t ZnSelS* (^Jg99. 999%) £ , mol 
£b9:lT^I^-«tffcL£o ift£^d&#Il £|W»cSDffi/£ML^W MbL£ 0 
£<£>^l/y h ^^^^^W^tc^i^lO-S TorrtrK^itAL, 950 o C-8B#P^ 
«i^i^iL^ 0 h^^^mtXRD^^^ToTt^i^, ZnSe^ 

iiz&btitzmKm&mmmtf&bti-r, mm&mWitzmLx&t), znse^cu 0 . 

245^0. 245S0. 51 K H * L £ £ ^ o 0 

[0 0 3 6] 

<J&§U3 J: £>^OJl<7>#14> 
JlIB^^^W h*]R«.fcLT, *fe**teOZnSe3MiC (^ H H H M^fi(100)) 

tzmZl.OfitmVmii, pMfzc#£^U£#L^3 x 10~3 Hem ^HTK^Wzcag 
[0 0 3 7] 

^WJ 1 -C^ffi Lfc##£ J:ffi(Cuo. 245Feo. 245S(). 5l)o. 9~ (ZnSe) 0 . 1 

^tiL^Miiiii 1 6 t^m^, vzvpuLfzo me tmm&& 
n^mmmmmhfitzo ttz, LZ^m&±<omEt$imxte, P -znSe/n- 

[0 0 3 8] 

[UltMl 8] 
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^99.999%) * moUfc9:l, 5:5, 1:9 1 Ltztt&Z&l& Ltz Q a , fi, 

yt~r& 0 ztih(DU^m^xmmm 1 6,17 tmm-, ^^-k^il 

tzo m7 \Z.W&M*7£-tb&i), k\/ a/ p/y /p-ZnSe/n-ZnSe^<b&& 
»I*j|4lrLtv^o a, /?, y%MV>W $(±^tl-r^0.15^m-eab-i>o 06 

ZnSe/n -ZnSeO#M^?> tf-^ifeftiJ £^465nm03§» s $iif £*l£o 
[0 0 3 9] 
9] 

1 8 -e^m Liza, 13, y *mmJiZnSe&ffi.±K a/ p/y /ZnSeOSjt 
TzMMfcte (#e<7)J?^0.15//m) £?TV\ £ h K35QX;-5ft<D&Mm*1]Uz.fz 

o ioi<oxti^*tsiMs (2&4*>mmfrffi) -emmLtztzz, 

a, p, y O^H/^&V/^ Wl&o"Ci3 y) , a — p-+y<DtiHzZa&£ZfSe<DttM 
[0 0 4 0] 

HMM 1 8 -CftlLf:^ K ^350^ -5^0j«S£*n x. , m»fL-mJEE# 

WizmmLtztzz, me tmn^^-^mm^mmhtitzo mmmi sxit 

[0 0 4 1] 

0] 

n MZnSeJiMSJI^ tU K- "7° p -ZnSeO N K / > K- */ZnSe&Jf A L/cJ^t 

ifcb LX y y K*- yZnSe^f Offl U;itC^I>o ^ K-^ZnSeJf liHIifl 1 6 
tra^HMBEfe-Cf^SlLfco y^K-"/ZnSe, N K- -/p -ZnSe^-Jf OJ?£ l&Zti 
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•eti lOOnm, 500nm t Lfz Q Z-Wj KomJESijfl#ttffll§l£IS 9 K^-to 

^$f^^-f^-K#ttwe>^^o mi oii+5v^enint7ti^tc#ib^^ 

[0 0 4 2] 

[H»U2 1] 

S y K-yZnSeJf H#*.T100nm J¥££>CufcAl& K-^L/cZnSe (ZnSe:Cu,Al 
) Jf£^AL£I^miy&#!l2 0 trnmny-i *— V^mLtz 0 CutAlO 
#mE{ilxiO-3^^N°--fe^ htUo Cco^>f F^)mi±«»SL#ttffij^* 

iii 1 1 t-^-To BLtttyj *~ m&tmhtitzo mi 2 a+ sv^m^tzm 
mwmfr h 13E.X ztitz*wT &cu, am -t ymzmm £ ftM^^yt Ltzi><D 

[0 0 4 3] 

[H»J2 2] 

/ > K— 77nSeJi T lOOnm J? $ <7>PbSe ^ y jft SfrtfeZnSe* * flr A L J^JL 

hfcfcK, ^TW^JH^L^ZnSeMPbSe^y$§ H B H (H:S4.8 nm, 

Ml£ J&JH L tz 0 PbSe^ / ^ B H H <7)#:^^{i3%^-e^) & 0 

&t>tifc 0 mi 4te+ 5V*mnLtzmfcnbtitzmbX^? Y frT&Zo 525n 

mffrjftfc t?-y *^rt-&s&tfr?* o fc„ 

[0 0 4 4] 

[H»!)2 3] 

1 6 Kfc^TNK-yp -ZnSet A 1 H^cDKtJfA Lfzffi®-*, C 
u-Fe-SMtp-ZnSei: «52fiS2*J»il^jSE35 tfc^tt*Jfi« 1 6 
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mU^yj*- KfcfERLfc. Cu-Fe-SMtp-Zn S e i:0^51it« 
Igfi, Otf^Lfco C u-F e-S*tfl-(i^»Jl-e^ML^t<7)hiWI 

*Slt?abJ), -eco^J^^T^^'o 0. 4nm, 0. 4nm, 0. 6nm, 0. 8n 
m, 1. Onm, 1. 2 nm, 1. 4nmf^. ZnSe<7)MJ?fi— #H 2 n m-C 

iifc, ^mfiMo^K- > zm^?z&mummmmx~ft<2tz 0 mi 50 
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